I have devoted some considerable time to looking up the literature on this subject and have been interested to realize the number of lesions which may be simulated by a ureteric calculus, although it is perhaps not surprising when one remembers the length of the passage and its many and important relations. Broadly speaking the condition must be distinguished from other lesions of the urinary tract, and not overlooked as the possible cause of such lesions; from chronic disturbances of the digestive apparatus; from acute abdominal emergencies, and from diseases of the pelvic organs.
Most Awriters mention colic as the most prominent symptom, and it was so in this series. There is some difference of opinion as to the actual cause of this type of pain. Jeanbrau, in his classical monograph, suggests that it is due to the excentric pressure exerted by the stone on the ureteric wall during contractions;
Keyes believes it to be the result of sudden raising of the intrarenal tension by the obstruction, while Bachrach considers that it is a reflex muscular spasm, a theory which would seem the more flexible in explaining renal colic due to other causes. We must in any case assume that when a stone is present colic indicates migration, actual or attempted. As a rule the sudden onset, limitation to one side and downward radiation of the spasm suggest at once a probable ureteric origin, but it AUG.-SURG. 1. must be remembered that the acute pain may arise in the lower abdomen and radiate upwards, or that its maximum iutensity may be felt near McBurney's point, suggesting a diagnosis of appendicitis, or in the right hypochondrium directing attention to the gall-bladder, especially as a patient in the grip of a severe attack is often unable to localize it exactly.
The next sign, in order of importance is haematuria, macroscopic or microscopic, and it was present in 39 cases of this series. It has, however, been seen in cases of acute appendicitis and, associated with colicky pain, in patients who are passing large quantities of crystals or clots from renal haemorrhage.
After a stone becomes impacted the ureter itself may be quiescent as regards symptoms, although in some patients localized tenderness can be elicited at a point along its course over the transverse processes or, in the case of the lower ureter, over a small area about one inch downwards and inwards from McBurney's point or the corresponding place on the left side. Pelvic examination may reveal a tender ureter, and the stone itself or the surrounding thickening is often palpable in this situation. In these patients the only pain felt may be over the kidney, itself the seat of infection or of a gradually developing hydro or pyonephrosis. With a stone in the pelvic ureter the main symptoms are dysuria, frequency and perineal pain, suggesting a diagnosis of cystitis or other vesical lesion. The ureteric orifice, as viewed through the cystoscope, usually shows no changes unless the stone is in the intramural portion of the duct or immediately behind it, but, if the vesical end is obstructed, there is considerable cedema and even papilliferous hypertrophy, simulating a malignant growth.
SYMPTOMS REFERABLE TO THE GASTRO-INTESTINAL TRACT
In the absence of ureteric colic the clinical signs of calculous disease may be verv indefinite. Emmet and Wilbur of the Mayo Clinic reviewed the situation in 1937
and their references indicate that 25% of the patients have diffuse abdominal pain or only nausea, and vomiting as the outstanding symptom. Chronic and ill-defined discomfort may bring the appendix, gall-bladder, and even the colon under suspicion.
The acute abdomen. A ureteric stone is sometimes the direct cause of an abdominal catastrophe. Salvin in 1938 reported one case of his own and four from the literature where there was spontaneous rupture of a hydronephrosis above such a calculus; the stone was near the uretero-pelvic junction in four patients and 3 in. lower down in one. Impacted stones have also caused ulceration and perforation of the ureter followed by abscess formation or by general peritonitis. Apart from these happenings, an intraperitoneal lesion may be simulated by abdominal pain and rigidity associated with pyrexia and vomiting. Miss Rockstro permits me to quote a case where pain, vomiting, distension and absolute constipation of one week's duration pointed strongly to a diagnosis of acute intestinal obstruction.
Pelvic organs. Finally a stone in the pelvic ureter may give rise to genital or rectal manifestations only. Two of the patients in my care complained of nothing else but diarrhcea and painful defaecation.
TRE ATMENT
This can be considered under three headings:
(1) Attempts to increase ureteric peristalsis in the hope that the stone will be passed naturally.
(2) Transcystoscopic manipulations.
(3) Removal'of the stone by open operation.
Under heading (1) the intake is forced by the administration of large quantities of fluids; the patient should not remain in bed but is encouraged to walk about and to do exercises to stimulate muscle action. At the same time diuretic drugs are given, and the affected side may be massaged. Lauber (September 1938) advocates saline transfusions in cases where the vomiting which so often accompanies colic prevents the patient from drinking the requisite amount. He also recommends hypophysin given in alternation with atropine, the latter to eliminate spasm which may hold the calculus in a vice-like grip. Should the colic become intolerable morphia may have to be given or, again, Lauber prefers 5 c.c. of novalgin given intravenously as, in his experience, this does not arrest movement so completely. Various drugs have the approval of other writers: Hager in 1937 reported a case treated by subcutaneous injections of prostigmin, 1: 1,009, after which the patient passed four stones. McMann gives 10% calciuim gluconate intravenously for the relief of colic. Large doses of glycerin internally have been tried and other drugs are ephedrin and an extract of pancreatic tissue. Stimulation of the colon by aperients and lavage will often have the additional effect of increasing ureteric peristalsis. In many instances treatment along these lines will lead to spontaneous extrusion of the calculus or at any rate will have the effect of driving it into the lower ureter where it is more susceptible to manipulation. The question arises why a stone remains arrested in its transit down the ureter. The first factor is probably a roughness and irregularity of surface, the jagged edges becoming caught up in the mucous membrane. Transverse impaction may be another cause, and it is sometimes possible to correct the malposition by the passage of bougies. A stone incarcerated in a lateral diverticulum of the ureter, a condition illustrated by Jeanbrau in his monograph, cannot be expected to pass naturally, nor can one which is held up above a ureteric stricture. Finally there is the question of size. The lumen of the ureter at its vesical end is only about 3 to 3-5 mm. in diameter, and stones larger than 1 to 1 5 cm. across are unlikely to effect a passage; as a matter of fact they frequently remain fixed at a higher level-near the ischial spine, over the sacro-iliac joint or at the level of the 4th lumbar vertebra.
(2) If a stone fails to pass spontaneously the next step is an attempt to withdraw it by transeystoscopic methods. The simplest procedure is to dilate the ureter by bougies or catheters which, if possible, should be passed beyond the stone and may then be left in position for twenty-four hours or more. If the calculus cannot be passed by the instrument the distal ureter should be thoroughly dilated. It mav be better to insert two or even three fine catheters and leave them in position alongside the stone, but it must be remembered that swelling of the ureteric orifice may make catheterization difficult. Always supposing a catheter can be directed past the stone instillation of saline or sterile water above it may stimulate peristalsis by increasing the downward flow. Introduction of olive oil or glycerine about the level of the stone is also helpful. McKay's method is first to dilate the ureter and then to insert a fine bougie with long silk threads attached to its tip. The bougie is passed beyond the stone and the threads are then drawn down in the hope that they will entangle the stone and dislodge it. Another procedure, of the same type, is the introduction of three or four fine catheters alongside the stone. The catheters are then twisted and slow traction exerted on them. Alyea has reported a series of 236 calculi extracted in this way. My own experience is limited to the passage of one or more catheters or bougies plus instillation of fluids or oil, and I should be glad to hear the experiences of others on the methods described. Any account of metal dilators and instruments for gripping the stone is omitted here as I believe they are generally agreed to be unsafe. Finally, if the stone is impacted in the intramural ureter the projection over it can be incised by a diathermy electrode after which it will probably drop into the bladder.
(3) If neither of these methods is successful wNithin a reasonable time there is nothing left but open operation. How long should we wait before resorting to this and what are the indications ? The most urgent is calculous anuria, when no hesitation is permissible. If the obstruction cannot be relieved an immediate nephrostomy must be performed and the stone dealt with at a more convenient time. Apart from this life-saving intervention, indications for surgical measures are: evidence that the renal function is deteriorating, severe and prolonged pain or persistent haemorrhage. I would also suggest that, if repeated attempts fail to dislodge a stone, it should not be left longer than about a month or six weeks in view of the changes it may cause in the ureteric wall. The mortality of an extraperitoneal exposure of the ureter with removal of the stone is so low that it does not seem justifiable to run the risk of possible ulceration, perforation or stricture formation.
Miss D. C. Staveley: The methods of radiological investigation are: the routine antero-posterior view, followed by a straight lateral; an intravenous or a retrograde pyelogram or occasionally a barium meal or a cholecystogram as may seem desirable for each particular case.
80% of urinary stones are dense to X-rays. These are the phosphates, carbonates and oxalates of calcium, with densities of 22, 15, 10 8; and the ammonio-magnesium phosphate and cystine stones with densities of 4*1 and 3*7. The remaining 20% are sodium urate (1.38) and xanthine (1.2) which cast no shadow. The main opacities which must be distinguished from ureteric stones are calcified glands and phleboliths, and occasionally gall-stones, opacities in the appendix, calcified fibroids and dense islets of bone in the sacrum. Glands are irregular in outline and irregular in density, gall-stones should be ringed or laminated, and phleboliths should be multiple, oval. homogeneous, and sharply defined.
The course of the ureter is from the upper level of the 2nd lumbar vertebra downwards across the tips of the transverse processes and sacro-iliac joints where it curves out before turning inwards to enter the bladder.
In fact, of course, the appearance of the ureteric calculus is very variable, and the position may be altered by the position of the kidney or by deformity of the bladder. The small size of stones which fail to pass out into the bladder and which even cause considerable renal damage is always a source of surprise as also is the degree of dilatation which will revert to normal after the calculus is removed, provided the renal function has not been too greatly impaired.
Miss Staveley then showed the following radiograms:
(1) A typical ureteric calculus with an opaque catheter.
(2) A small oxalate stone causing hydronephrosis.
(3) A patient who has had a left nephrectomy for stone and who has twice had nephrotomy on the remaining kidney for stone.
(4) A laminated stone, which proved to be in the left ureter below a non-acting kidney, but the dilatation of the lower end of the right ureter gave rise to anxiety and later a stone of low density was demonstrated in the lower end of the right ureter. Presumably this, in time would also have become laminated.
(5) A rather similar stone, but the upper opacity proved to be a dense islet of bone.
(6) Another laminated stone with the kidney nearly destroyed.
(7) A laminated stone which proved to be in the gall-bladder.
(8) A non-opaque stone. The patient had renal colic, no shadow could be demonstrated, a catheter was passed and obstructed. Intravenous dye showed a delay in the ureter. The stone was evidently porous and absorbed some dye. Afterwards it travelled a little further and was then plainly seen. It had to be removed.
(9) A stone which appeared to be in the bladder but actually was in the lower end of the ureter with a small neoplasm occluding the ureter.
(10) A non-acting kidney with an opacity proved to be calcified glands. The bladder was tuberculous and is shown filled to capacity.
(11) A small stone which was investigated with a catheter. It came down unaided. The importance of this is that after passing an opaque catheter a film should be taken before any dye is injected. If this had not been done in this case the stone might have been masked. Of the thirteen deaths in this series, it will be seen that cases 1 7 were in a serious condition when admitted, with damage to one or both kidneys. Cases 8, 9 and 10 may be termed anesthetic deaths, and cases 11, 12 and 13 due to the operation: this reduces the operative mortality from 9 -1 to 2 .1o%. 
